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DETAILED ACTION 

1 . This action is responsive to the amendment filed on 6/24/08. Claims 1 , 4-8, 1 1 , 
& 23 were amended. Claim 2 is canceled. Claims 1 , 3-23 are pending and represent 
system, method and computer readable for lightweight input/output protocol. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1-3, 5-16, 18 and 20-23 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pandya, Patent No. 2004/0010612 A1 in view of Henninger, Patent 
No. 5,499,371. 

Pandya teaches the invention substantially as claimed including high 
performance IP processor using RDMA (see abstract). 

4. As to claim 1 , Pandya teaches a system for offloading an input/output (1/0) task 
comprising: 

a client running on the first computer ([0091] and Fig. 7 - client on the left); 

a server running on the second computer ([0091] and Fig. 7 - server on the right); 

and 
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at least one r.eoMe direct mesTO channel linking the first 

Deleted 

computer and the second^computer ([0068] and Fig. 35 - client/seryer RDMA transfer), 

Deleted: 

wherein the first,computer and the serand rarppu a 
protocol comprising a network discovery phase ([0100] - discovery) and an I/O 
processing phase ([0072] -I/O processing), wherein read operations are implemented 
using RDMA (r01401). 

But Pandya failed to teach the claim limitation wherein ^ o,.^ . ^ ^ 
ir^jplemen ted usincj send operatjons, wherein the write operations are not impierneiUed 
using RDMA . 

However, Henningger teaches method and apparatus for automatic generation of 
object oriented code for mapping relational data to objects (see abstract). Henninger 
teaches the limitation wherein write gpMgtjgD-S are L 

M ^ -"^^ ^ \^ 0 ^'> &nted »s!ng.R.DMA (col 10, lines 33-45; col 

1 1 , lines 55-60; col 12, lines 3-5 & 15-17). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Pandya in view of Henninger so that the system would be able to 
retrieve query command from the database for a particular object instance. One would 
be motivated to do so to map information between a database and an object-oriented 
application. 

5. As to claim 3, Pandya and Henninger teach the system of claim 1 wherein the 
protocol is used in association with a second network protocol ([0008]). 
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6. As to claim 5, Pandya and Henninger teach the system of claim 3 wherein the 
second protocol is .a .commgn.j.nternM.fi ICIFS] ([0008]). 

7. As to claim 7, Pandya teaches a method comprising: 

discovering, by a client on the first computer and a server on the second 
computer ([0100] - discovery), at least oneghared remote dired^ 
(RDMA}-capable provider ([0068] and Fig. 35 - client/server RDMA transfer); and 

posting, by the client, an I/O processing request for completion by the server on 
the second computer ([0072] - I/O processing), wherein read operations are 
implemented using RDMA ([0140]). 

But Pandya failed to teach the claim limitation wherein ^ o 

Msins.BPMA. 

However, Henninger teaches the limitation wherein 
[nipj.emeoted..v i ^ ^ v ^. x ^ a ^ ^^-^o ^ o >. -^o. ^ oo 

■UsinG.RDMA (col 10, lines 33-45; col 1 1, lines 55-60; col 12, lines 3-5 & 15-17). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Pandya in view of Henninger so that the system would be able to 
retrieve query command from the database for a particular object instance. One would 
be motivated to do so to map information between a database and an object-oriented 
application. 

8. As to claim 8, Pandya and Henninger teach the method of claim 7 wherein the 
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obtaining, by the client, a server request resume key from the server ([0120]); 
opening, by the client, a pipe to the server ([0124] - pipes); 
sending, by the client over the pipe, a negotiate request ([0105]); and 
sending, by the server over the pipe, a negotiate response including a minimal 
list of common providers ([0105]). 

9. As to claim 9, Pandya and Henninger teach the method of claim 7, further 
comprising: 

creating, by the client, an RDMA connection to the server over a shared RDMA- 
capable provider ([0105]); and 

authenticating, by the client and the server, the RDMA connection ([0115]). 

10. As to claim 10, Pandya and Henninger teach the method of claim 9, further 

f Deleted: 

jcomprising: registering, by the cl|ent, one or more files for use yyith the seryerjpyer the Deleted 
RDMA connection ([0098]). 

11. As to claim 11, Pandya and Henninger teach the method of claim 10 wherein the 

[ Deleted: or more 

registering at Jeast onejiles comprises: 

sending, by the client to. the server, a register file message ([0098]); and 
sending, by the server to the client, a register file, completion message ([0098]). 

12. As to claim 12, Pandya and Henninger teach the method of claim 9 wherein the 
authenticating the RDMA connection further comprises: 

sending, by the client, an authenticate request message to the server, the 
authenticate request message including a key ([0127]); 
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if the key matches a previous key sent by the server to the client, sending, by the 
server, an authenticate response message to the client ([0127]). 

13. As to claim 13, Pandya and Henninger teach the method of claim 12 wherein the 
previous key is a key contained in a negotiate response message sent by the server to 
the client ([0127]). 

14. As to claim 14, Pandya and Henninger teach the method of claim 12, further 
comprising: sending, by the server to the client, a status response message to complete 
the authenticating ([0127]). 

15. As to claim 15, Pandya and Henninger teach the method of claim 7 wherein the 

posting the I/O processing request comprises sending, by the client, one of (a) a close 
request, (b) a cancel request, (c) a read request, (d) a 5 write request, (e) a vectored 
read request and (f) a vectored write request ([0140]). 

16. As to claim 16, Pandya and Henninger teach the method of claim 15, further 

comprising: 

completing, by the server, the read request and the vectored read request by 
sending data using RDMA write operations ([0165]); and 

completing, by the server, the write request and the vectored write request by 
sending data using normal send operations ([0165]). 

17. As to claim 18, Pandya and Henninger teach the method of claim 7 wherein 
posting the I/O processing request further includes indicating whether the completion by 
the server should be in polling mode ([0115]). 
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18. As to claim 20, Pandya and Henninger teach the method of claim 18, further 
comprising: if the client indicates that the completion should not be in polling mode, 
completing, by the server, the I/O processing request by sending a status block to the 
first computer by way of RDMA transfer ([0100]). 

1 9. As to claim 21 , Pandya and Henninger teach the method of claim 1 8, further 
comprising: if the client indicates that the completion should be in polling mode, 
and the client has sent an interrupt request message to the server, sending, by 
the server to the client, an interrupt response message by way of an ordinary 
send ([0112]). 

20. As to claim 22, Pandya and Henninger teach the method of claim 7 wherein 
posting the I/O processing request further includes specifying a number of credits 
in a header of the request ([0124]). 

21. As to claim 23, Pandya teaches a computer-readable media comprising: 
discovering, by a client on the first computer and a server on the second 

computer ([0100] - discovery), at.jeast. one shared remote direct^mem^^^ 
(RDMAj-capable provider o imputor.r&QU.ests.a SMV 

V ^ V \ V VQg request resume key as an 

X tjc )tion .^lechanism, wherein after authentication, the first computer opens a pipe 
to the second computer and queries the second computer for a list of shared RDMA- 
capable providers (figure 18 & 28; [0115], [0127])^ and 
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posting, by the client, an I/O processing request for completion by the server on 
the second computer ([01 12] - storage offload I.whgrejn reM gpera^^ 
impiemented using RDMA ([01401). 

But Pandya failed to teach the claim limitation wherein write operations are 
impiemen ted using send operations, wherein the write operations are not implemented 
using RDMA . 

However, Henninger teaches the limitation wherein v ' ^ 
ir^jplemen ted usincj send operalions, wherein the write operaUons are not impjemeiUed 
using RDMA (col 10, lines 33-45; col 1 1, lines 55-60; col 12, lines 3-5 & 15-17). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Pandya in view of Henninger so that the system would be able to 
retrieve query command from the database for a particular object instance. One would 
be motivated to do so to map information between a database and an object-oriented 
application. 

22. Claim 6 disclose a computer readable claim and do not teach or define any new 
limitations above claim 4 and therefore are rejected for similar reasons. 



23. Claims 4, 17 and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Pandya, Patent No. 2004/0010612 A1 in view of Henninger, Patent No. 5,499,371 
and further in view of Considine, Patent No. 2004/01 17438 A1 . 
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Pandya teaches the invention substantially as claimed including high 
performance IP processor using RDMA (see abstract). 

24. As to claim 4, Pandya and Henninger teach the system as recited in claim 3. 
Pandya and Henninger failed to teach the claim limitation wherein the second protocol 
is a server message block (SMB). 

However, Considine teaches switching system (see abstract). Considine 
teaches the limitation wherein the second protocol is a server rriessage block £SMB} 
([0085]). 

It would have been obvious to one of ordinary skill in the art at the time of the 

invention to modify Pandya in view of Considine so that the system would be able to 
ensure the TCP connection. One would be motivated to do so to simplify and improved 
the system. 

25. As to claim 17, Pandya and Henninger teach the method as recited in claim 15. 
But Pandya and Henninger failed to teach the claim limitation wherein the vectored write 
request includes a collapse flag in a header of the request. 

However, Considine teaches the limitation wherein the data flow is denoted via 
implementation of various flags ([0528]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Pandya in view of Considine so that the system would be able to 
enhance the flexibility and compatibility of the system. One would be motivated to do so 
to simplified and improve the system. 
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26. As to claim 19, Pandya and Henninger teach the method as recited in claim 18. 
But Pandya and Henninger failed to teach the claim limitation wherein the indicating 
whether the completion should be in polling mode comprises indicating that the 
completion should not be in polling mode by setting an interrupt flag in a header of the 
I/O processing request. 

However, Considine teaches the limitation wherein the indicating whether the 
completion should be in polling mode comprises indicating that the completion should 
not be in polling mode by setting an interrupt flag in a header of the I/O processing 
request ([0528]). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Pandya in view of Considine so that setting a flag in a header. One 
would be motivated to do so to simplify and improved the system. 



Response to Argument 

Applicant's arguments with respect to claims 1 , 6, 7 & 23 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 



Contact Information 

Any inquiry concerning this communication or earlier communications from the 

examiner should be directed to Tina Nguyen whose telephone number is 571-272-3864, 
and the fax number is 571-273-3864. The examiner can normally be reached on 8:00 
AM-5:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Saleh Najjar can be reached on 571-272-4006. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Thuong (Tina) Nguyen 
Patent Examiner/Art Unit 2455 



/saleh najjar/ 

Supervisory Patent Examiner, Art Unit 2455 



